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The uranium niobium binary alloy system exhibits a rich collection of phenomena for 
study. The composition range from Owt.% Nb to lOwt.% Nb exhibits multiple 
crystallographic phases with interesting properties such as superconductivity, charge 
density waves and shape memory effects. We have measured the resistivity and heat 
capacity as a function of temperature fi-om 2 to 325K in the above composition range in 
an effort to map out the phase boundaries of interest. Surprisingly the temperature 
dependence of the resistivity transitions fiom metallic (decreasing with decreasing 
temperature) to nonmetallic (increasing with decreasing temperature). It is not clear if 
the nonmetallic resistivity is caused by strongly correlated electronic effects or is the 
result of some other effect such as disorder driven scattering. 
Work supported by the United States Department of Energy and the National Science 
Foundation. 

Numerous competing phases in the U-Nb system 
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U-Nb Phase Diagram 
V 
0 
L 
. 
Weight Percent Uranium 
700 
500 
0 10 30 40 !sa 60 70 80 90 100 
Nb Atomic Percent Uranium U 
Weight Percent Niobium 
L 
LL I 
! - 
\ 
\ t 
b 
t *.. . 
- - - - - I .. 30 4 0  50 80 70 -&-- 90 100 . I - - -  - ..’. . I  * ’ - - - - - - ‘ 1  - - - - - - - - .  . - - -  - - - - 
0 10 20 U Atomic Percent Niobium Nb n 
2 00x1 o-6 
150 
100 
50 
0 
Resistivity 
+ U Single Crystal 
U 0.25 wt.%Nb 
U 4.00 wt.%Nb 
U 6.00 wt.%Nb 
U 7.25 wt.%Nb 
U 10.0 wt.%Nb 
- - - - 
U 8.00 wt%Nb - - 
-Ao0 100 200 300 Temperature (K) - * LosAf--las 
6 
5 
4 
2 
1 
0 0 
Superconductivity 
U6Nb 
U8Nb 
Quadratic Fit 
A UlONb 
Heat Capacity 
40-  
30 
J 
N 4 
f 2 0  
W 
u" 
10 
0 
0 
%* * e  e 
4 
I I I I I I I B  I I I I  I I B I  m I I  I 
I 0 U2wt.YoNb 3 
I rn U4wt.%Nb 3 
I A U6wt.YoNb 
U8wt.YoNb 
= 
I I I I I 
I 
I 
I 
I 
I I 
I 
I I 
I I 
I I 
I 
I 
I 
I * =  
A =  
I A A  
I @ *  * e  1 I 
I I 
I 0 m: 
I 1 -  0 -  
I 
I I 
= I 
I 
I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I I I I I  I I I I I I I I I I I 1 1 1  I r  I 1  I 
6 
* -  e 
0.0 0.5 1.0 1.5 2.0 2.5 
Temperature (K) 
1.10 
1.05 
n 
0.95 
0.90 
Normalized resistivity 
U 0.25 wt.%Nb 
u 4.00 wt.%Nb 
U 6.00 wt.%Nb 
U 8.00 wt.%Nb 
u 10.0 wt.%Nb 
-----
I 
100 
Tempera 2ok re(K) 300 400 
+ 
Debye Temperature and y 
a 
a 
I - 50 
a 
I 
a 
I 
0 2 4 6 
-Yo Nb 8 
0.8 
cc 
0 
0 
J 0 4 
Similarity to other alloy systems 
. D 
Nb83at.%Ti +I at.%N 
TEMPERATURE (K) 
Y. Hariharan, M.P. Janawadkar and T.S. Radhakishnan, Solid State Comm. 59 (1986) p127 
- 

